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AcOH increases, the rate in 3-2% (I). The lowe of tho 
rate by O-1n-HCl is > by more conc. acids, the least loweri 
being observed in Ix-HCl. The rate in AcOH increases wi 
concn. up to 2x. Presumatly acids have a physical eflect 
common to all acids, aad a chemical efiect ditierent in HCI 
and AcOH; the relative finportance of the chemical effect 
increases with degree of drainage. j.j. B. 
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from steel tempered at temperatures 400-6809. Car- 


bide which forms in tempering at 400° hes a rhombic | 


‘lattice with constants which do not differ from 


the constants of the cementite lattice of annealed — 
steel. Changes in the interference picture observed: 


on the roentgenograms for changes of the temper- — 
“ing temperature are explained by the lamellar 
‘form and degree of dispersion of crystal parti- 
‘cles.of the carbide separating out. Submitted 
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AUTHORS :Arbuzov. M. P. and Krulikovskaya, M. P, 
sev, i, Fe 


TITLE: Influence of Chromium on the Hardening and Softening of Nickel 
(Vliyaniye khroma na uprochneniye i Ttazuprochneniye nikelya) 


PERIODICAL: Fizika metallov i netallovedeniye, 1958, Vol 6, Nr 6, 
pp 1070-1076 (USSR) 


ABSTRACT: In the work described in the paper, changes are studied 
in the fine crystalline structure (magnitude of Type II. dis- 
tortions, fa/a , dimensions of the mosaic blocks, D ) and 
in the hardness Hp of nickel-chromium alloys in the hard. 
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ened state and c g 
Four Ni omium concentrati 
stigated, 
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After heating, 

diffraction patterns were Gtuired; 

are described in the paper, 
Cane ryppt the changes, as a function 
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Influence of Chromium on the Hardening and Softening of Nickél 


Magnitude of the following: Type II distortions, Aa/a ; 
dimensions of the block, D and the hardness Hp of the 

A 

hardened allcys; these curves are based on the values entered 
in the table on p 1071. For an alloy containing 3.87% Cr in the 
hardened state, the Type II lattice distortions equal 1,85 


x 107? ; this value is conserved up to 400°C, If the ten- 
perature increases further, up to 500°C, there will be a 
slight decrease in Aa/a but above 500% the Type II lattice 
distortions will be quickly removed .and at about 600°C they 
will become nearly zero, Up to 400 C, the block dimensions 
and the Aa/a distortione do not change, Fig.3 shows the 
curves of the temperature dependence of f\a/a ; Of D and 
of the hardness for an alloy containing 7.65% Cr. Figs,4 
and 5 contain similar curves for alloys containing 14,43% 
and 18.90% Cr, respectively. In Fig,6 the temperature de- 
pendence of the lattice distortions Aa/a are compared for 
the investigated alloys and also for pure nickel, In Fig.7 
the hardness values of the individual alloys are compared 
and it can be seen that the changes in these values are 
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Similar to those of Aa/a; however. the temperature of the 
beginning of an intensive drop in the hardness and the Aa/a 
values are not the Same. By comparing the dependence of the 
block dimensions on the heating temperature, it can be seen 
that the higher the alloying of the alloy, the higher will 

be the dispersion of the mosaic block for an equal degree of 
deformation and the higher will be the temperature at which 
intensive growth begins, The temperature at which intensive 
growth of the blecks begins coincides with the temperature 

of the beginning of an intensive drop in hardness, The rela-— 
tions differ somewhat from those stated above for an alloy 
containing 18.90% Gr, On the basis of the obtained results, 
the following conclusions are arrived at: the degree of hard-- 
ening of an alloy during deformation depends on its Cr con- 
tent, and, to some extent, on its initial structure, The 
higher the Cr content of the metal, the more intensive will 
be the hardening of the alloy under otherwise equal conditions, 
The hardened state of the investigated alloys is characterized 
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d Softening of Nickel 
by high lattice distortions (Aa/a) ana Small dimensions 
of the blocks; the smaller the dimensions of the blocks, the 
Breater will be the hardness No similar relat- 


The temperature at Which an intensive 
drop in the hardness begins ¢ 


O Manifest itself coincides with 
the temperature of the beginning of intensive growth of the 
blocks, There are 8 figures, 1 table and 5 Soviet references, 
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ABSTRACT: 
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437 (USSR) cq 


Arbuzov (Ref.1) carried at an investigation of the fine 
crystalline structure and mechanical properties (hardness) 

of nickel-chromium alloys which had been hardened by 
deformation, and those which had been softened by heating. 

The aim of the present work was to study the kinetics 

of distortiony i Aa/a) removal, the growth ef blocks \“D, and 
the change in hardness AR, of the hardened alloys at 


various heating temperatures. The study of the kinetics 

of distortion removal and block growth on isothérmel heating 
Was carried out in accordance with the width of the lines in 
X-ray photographs obtained for specimens of the alloys 
investigated. The hardness was tested on a Rockwell 
machine with a diamond cone at a load of 60 kg. Ni-cr 
alloys (with chromium contents of 5.87, 7.65 and 14.43%) 
which had been hardened by compression in a press along one 
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Kinetics of the Softening of Nickel-Chromium Alloys 


axis were studied. Prior to deformation all specimens 
°c for two hours. Softening of the 


8 & those which 
of Ky, ina 
The specimens were 
The calculation of the lattice 
and of the block sizes was carried out 
idth of the lines (111) ana (331). In . 
distortion \a/a of 
ing temperatures of 
In Figs.2 and 3 similar 
r alloys, respectively, 
ogy between the kinetics 
of change in har ~block growth on isothermal 
heating of the h This can be seen from a 
comparison of th S for the drop in hardness 
Card 2/5 and block growth 4 and 5). The results of the» 
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SOV/1 26-73-27 /44 
Kinetics of the Softening of Nickel-Chromium Alloys 


present investigation and the data of Arbuzov's work 
(Ref.1) clearly point to the fact that the hardening and 
softening processes in a solid solution are associated with 
changes in their fine crystalline structure, In Fig.6 

the relationships between Ave/a and chromium content 

in the nickel, which are preserved in the alloy after heating 
at 650°C for various soaking times, are shown. From the 
kinetics curves of Figs.l, 2 and 3 the activation energy E, 
of lattice distortion removal can be calculated. The 
authors assumed that the heating time ~~ required for 
reducing the distortions Na/a to a certain value changes 
in relation to heating temperature according to the law 


where k is the Boltzmann constant and T the absolute 
temperature. if y> Tos Tgeoe are the soaking times 
Card 3/5 for temperatures Ty, Tg, Taeoe then ae 
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Kinetios of the Softening of Nickel-Chromium Alloys 
In ¥.- in‘ 
Ea = Rk 2 net 
i. 1 


n Tel 


From the above equation it follows that if 1/7), 1/T2, 1/Ts, 
are plotted along the abscissa axis and the logarithms of 
Tis» Tes Tz along the ordinate, the points corresponding 


to these coordinates will lie on a straight line. The tangent 
of the angle of inclination of the straight line will be equal 
to the magnitude of the activation ener gy 


Eg =R tan «. 7 (2) 


In Fig.7 the dependence of In < on 1/T, found from 
the kinetic curves of Fig.l for the 3.87%.Cr alloy, is shown. 
Card 4/5 For the construction of this relationship-the heating vee 
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AUTHORS: “Arbuzov, MeP. and Chuistov, K.V. 


PITLE : Change of Fine-Grained (Tonkoy) Crystal Structure 
in Softened Deformed Copper and in the Alloys Cu~Zn 
and Cu-Al (Izmeneniye tonkoy kristallicheskoy 
struktury pri razuprochnenii deformirovannoy medi i 
splavoy Cu~Zn i Cu-Al) 


PERIODICAL:Izvestiya Vysshikh Uchebnylkh 4avedeniy, Fizika, 
1958, Nx 6, pp 91-98 (USSR) 


ABSTRACT: The experimental material consisted of specimens 
10 x 10 x 10 mm, which were hardened by uniaxial 
compression of €0%. Softening was accomplished by 
heating in a salt bath at temperatures of 100, 200, 
300, 400 and 500°C. Samples were taken from the 
hardened and softened samples for X-ray examination 
and Rockwell hardness measurement. The size of the 
second-order distortions [this expfession is not further 
defined in the paper] and the mean size of the mosaic 
blocks were derived from the X-ray diagrams and, together 
with Rockwell hardness, are plotted against temperature 
in Fig 1-3. It is concluded (1) that the introduction of 
Card 1/2 Al and Zn into Cu leads to an increase both in the 
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Change of Fine-~Grained (Tonkoy) Crystal Structure in Softened 
Deformed Copper and in the Alloys Cu-Zn and Cu~Al 


softening temperature and in the hardenin 
with compression; (2) the 


g of the alloy 
is identie 


character of the 


C servation of hardness on 
heating. There are 4 figures, 7 tables and 5 Soviet 
references, 

ASSOCIATION: Kiyevski 


y Institut Grazkdanskogo Voz 
(Kiyev Institute 


dushnogo Fleots 
SUBMITTED: 5th April 1958 


of the Civil Aviation) 
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SP. 1250 SOV/126-7~3-22 /4y 
AUTHORS: Avbuzov, M. P, and Chernyy, V. G. 
=== 


TITLE: = Influence of Aluminium“snd 74+ Yon the Hardening and 
Softening of Nichrome-T @ Al 16 (Vliyantye alyuminiya 1 
titana na uprochneniy 


@i ?azuprochneniye splavov tipa nikhrom) 
PERIODICAL: F4 Zika met 
442 (USSR) | 


ABSTRACT: The aim-of this work was te study. the influence of 
aluminium and titanium on the change of the fing crystal 
structure ( secondary distortionsYand mosaic block|@imensions) 

in the course of 

r alloys. Ni-Cr-al, 

Ni-Cr-T1, ana ‘Ni-Cr-al-74 alloys were chosen for 

investigation. ~ Tho chemical composition of these alloys 

is given in Table: 1. Alloys 4 

hardening type. Specimens were cut from rods, annealed 

at 1050 - 1080°% The slow cooling 

brought about equilibrium conditions in th 


e ormed by 30g 
alloys. The homogenized specimens were deformed by 80 
Sard 1/4 by Compression along one axis. From the plates obtained Y~ 


allov i metallovedeniye, Vol 7, Nr 5, pp 438- 
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Influence of Aluminium and Titanium on the Hardening and Softening 
of Nichrome-Type Alloys 


by deformation specimens were prepared for X-ray exposure 

and hardness testing. The alloys were softened at 400 - 800%. 
The extent of secondary distortion Ava/a and the block size 

‘D were determined from the width of the line (Refs.l, 3 and 

4) and by a harmonic analysis of the X-ray pictures of the 
investigated alloys (Ref.5, 6). The values for Aa/aand 

D obtained by a Calculation according to the two methods 


are in good agreement. Hence their difference Was not taken 
into consideration in the discussion of the results of this 


work, The hardness was tested on a Rockwell machine with 

a diamond cone at a load of 60 kg (scale a). X-ray pictures 
of specimens which had not been softened, and those which 

had, were obtained in & copper irradiation in cameras having 

a drum diameter of 150 mM» The specimens were rotated 

during exposure. In Figs.l, 2 and 3 curves for the change 
in secondary lattice distortion, block dimensions and hardness 
He of the hardened alloys in relation to heating temperature 


Card 2/4 have been plotted from data given in Table 2. Tho ai 
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SOV/126~7-3-22/ 4444 


Influence of Aluminium and Titanium 2n the Hardening and Softening 
of Nichrome -Type Alloys 


the aluminium content in Ni-Cr alloys, the Sreater the 
lattice distortions and hardness. Conversely, avery large 
block size is Observed in an alloy with a lower aluminiun 
content. The same mechanism holds good for alloys with 

two supplementary alloying elements - aluminium and titaniun, 
see Table 3, The authors arrived at the following conclusions; 
The fact that the secondary lattice distortions and block 


method is as accurate as the harmonic analysis method. A 


Card 3/4 giuminium and titanium increase the interatomic bond forces” ~ 
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Influenoe of Aluminium and Titanium on the Hardening and Softening 
of Nichrome-Type Alloys 


in the lattice of a solid solution. 
There are 3 figures, 3 tables and 8 Soviet references. 


ASSOCIATION: Institut motallofiziki AN USSR 
Physics, Ac. Sc., Ukrainian SSR. 
TAs, Ac. Sc-, Ukrainian Ssk 


SUBMITTED; June 18, 1957 
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82332. 
2.9500 sg A Aaa 
AUTHOR: Arbuzov, MoP. ce eee 
TITLE: Influence of. Alloying Elements“on the Kinetics of Growth 
of Crystallites of the Carbide Phase During Isothermal 
Tempering 


PERIODICAL: Izvestiya vysshikii uchebnykh zavedeniy, Fizika, 
1960, Nr 3, pp 76 ~ 82 (USSR) 


ABSTRACT: Results of studying the kinetics of decomposition of 
. martensite have shown that alloying elements did not 

impede greatly the speed of the first stage of martensite 
decomposition. The activation energy of the martensite 
decomposition of steel alloyed with various elements 
differs relatively little from that of carbon steel. As 
an illustration of this fact the author gives data on the 
half-life values of martensites of various steels at ¢ 
various temperatures, based on work published by Kurdyumov 
and Kozyrskiy (Ref 1) and also the results of measurement 
of the ratios of the axes (c/A) at various tempering 
temperatures fo carbon and alloy steels (Refs 2,3). These 
results indicate that alloying elements do not show any. 


substantial influence on the speed of the first stage of 
Cardl/3 


APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000101920009-9" 


"APPROVED FOR RELEASE: 06/05/2000 


eh RDS oi ashe we aaah 9 


spies ade ea eee OR rare teeter eee Basan 
ae 5 


S/139/60/000/03/012/045 


Influence of Alloying Elements on the RIZ4E3e8 of Growth of 
Crystallites of the Carbide Phase During Isothermal Tempering 


Card2/3 
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martensite decomposition. It can be assumed that the : 
slowing down of the martensite decomposition in alloy 
steels is due to the impeding effect of the alloying 
elements on the coagulation of the carbide phase. To 
elucidate this problem and also the r6le of alloying 
elements in conserving high mechanical properties of 
steels at elevated temperatures, the author considered 

it necessary to investigate the state of the carbide 
phase which forms during decomposition of alloyed 
austenite. The author investigated thekinetigs of 
growth of the crystallites (the mosaic blocks)*of the 
carbide phase of chromium and molybdenum steels during 
isothermal tempering. The steels investigated contained 
1.00% C and 1.45% Cr and, respectively, 1.20% C and 

2.00% Cr. The kinetic curves of the growth of carbide 
crystallites in chromium, molybdenum and carbon steels 
are plotted in Figures 1, 2 and 3, respectively. The 
dimonsions of the mosaic blocks and the time dependence 
of their growth on the various tempering Vembenaturet iar 
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e are 3 figures, 6 tables and 5 Soviet references 
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AUTHORS: #Arbuzov, M.P., KrulikovskE9h° ‘R335 ana Chernyy, VG. 


TITLE: Study of the Process of Hardening of the Solid 
Solutions*Nickel“thromium-* luminium and Nickel= 
chromium-tungsten_ 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 
1960, Nr 3, pp 170 - 174 (USSR) 


ABSTRACT: In earlier work (Refs 1-3), the authors studied the 
processes of softening of nichrome and they elucidate 
the influence of some alloying elements on these 
processes.: In this paper, the authors study the processes 
of hardening in alloys of a similar type. The experiments 
were carried out on two alloys, one containing 0.025% C, 
19.55% Cr, 0.6% Al, rest Ni, the other containing 
0.03% C, 21.04% Cr, 3.51% W, rest Ni. The concentration 
of the third element in at.% was practically equal for 
both alloys (1.25 ato% Al, 1.15 at.% W). The alloys 

were molteq down and then forged into rods from which 

cylindrical specimens of 15 and 10 mm dia, 15 mm high, 

were produced. The specimens were homogenized at 1000 "G, 


Card 1/3 
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Study of the Process of Hardening oF 7B4eS8iia Solutions Nickel- 
chromium-aluminium and Nicke -chromium-tungsten 


The annealed. spevimens were subjected to plastic 

deformation: by uniaxial compression to a degree of 

5 to 80% by means of a 100-ton press. The author's 

studied the changes in the fine crystalline structure - 

Type Il lattice distortions Ma/A and the mosaic 

blocks D - and they also determined the real compression 

stresses o@ andthe hardness Hp ° The results of X-ray 
A 


analysis are given in Tables 2 and 3; the results of 

- mechanical tests .are-given in Tables 4 and 5. In figure 1 
the changes are Pp otted of, he real compression ‘stresses, 
the hardness, the magnitude Type II distortions and of 
the mosaic blocks\'as a function of the degree of 

deformation. It was found that there is an analogy 

between the changes in o@ , Hp “v Aa/a and D for 


By 


both alloys. It wes established that the main hardening 


r-B 
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E021/E435 
AUTHORS: Arbuzov, M.P. and Gitgarts, M.I, 
TITLE: Study of the State of the Solid Solution of 93M4374_ 


(EI437A) alloy During Ageing 


PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol.11, No.4, 
pp.568-574 


TEXT: The kinetics of the decomposition of the solid solution | 
were studied by X-ray analysis, The composition of the alloy 

EI437A was Cr 20,82, Ti 2.45, Al 0.91, Fe 0.57, Si 0.32, 

Mn 0.25, Cu 0.05, c 0.04, P 0,008, 5 0.004, Pb - 0,0003% 

and remainder Ni, Samples were heated at 1095°C for eight hours 

and air-cooled, They were then aged at 600, 700, 750, 800, 850 

and 900°C for up to 150 hours, Copper radiation was used ju. + ne 
together with nickel and aluminium filters, The lattice ee 


of ageing, At low temperatures th 
solution is retarded because of the 
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Study of the State of 


Deg E021/E435 f 
atoms, At higher temperatures the diffusion is much greater and ei 
decomposition takes place much more rapidly, At 900°C, however, 
the solubility of Al and Ti is considerably higher than at 850°C, 
Therefore, after a few hours ageing, the composition approaches 


! 
| 
I 
Fig.2 shows the change in the 
time at various temperatures, 


very homogeneous, In the samples aged at 750, 800 and 850°c 
there was considerable dispersion of t 
increase in their number, 
after long ageing times, At 900°C the dispersion of the 
reflections is seen but the 
from that of the quenched sample. 
the line at 800 to 850°C is 


concentration inhomogeneities, At the same time, the regions of 
coherent reflections are breaking up, At 900°C, concentration 
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Study of the State of .., ae E021/E435 


‘| Anhomogeneities arise and. ‘the peel one of coherent. refraction are 
‘relatively large. At 700° C, there are slight concentration | Se Ske 
. inhomogeneities. The finely dispersed character of this probably Z 
‘leads to the formation of a fine mosaic structure with small 

-misorientated regions of coherent reflection. There are 
.3 figures and 6 references: 5 Soviet.and 1 non-Soviet, 
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18 92H Es $/126/61/011/005/001/015 
ee . £193/E183 
AUTHORS : Arbuzov, M.P., and Gitgarts, M.I.. 
TITLE: | X-ray investigation of the phase precipitated during 


ageing of the "DH437N (£14374) alloy 


PERIODICAL: Pizika metallov i metallovedeniye, Vol. 11, No.5, 1961, 
pp. 664-669 


TEXT: . The investigation described in the present paper was 
conducted in continuation of the earlier work (Ref.1: FMM, 1961, 
Vol.11, 568) concerned with the constitution and structure of aged 

_alloy EI437A, consisting of (wt.%): 20.82 Cr, 2.45 Ti, 0.91 Al, 

0.57 Fe, 0.32 Si, 0.25 Mn, 0.05 Cu, 0.0% C, 0.008 P, 0.004 S, 

0.0003 Ph, remainder Ni. Cylindrical specimens 26 mm in diameter 
and 6 mm thick were solution-treated (eight hours at 1095 %, 
followed by air-quenching) after which they were aged at 600, 700, 
750, 800, 850 and 900 °C for periods ranging up to 150 hours. x 
The kinetics of the growth of the a' precipitates was studied by 
studying the variation of the size of the regions of coherent 
scattering, this parameter being considered to be a sufficiently 
accurate criterion of the size of the at-phase particles, owing to 
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S/126/6 1/011/005/001/015 
X-ray investigation of the Phase.... £193/£183 
the fact that these particles usually consist of single blocks, 
The X-ray diffraction analysis was carried out on cylindrical 
Specimens 0.8 mm in diameter, prepared from a'=-phase particles 
which had been extracted from the aged specimens by electrolytic 
dissolution in an electrolyte containing 10 g ammonium sulphate 
and 10 g of citric acid in 1200 ce of water. Some X-ray work was 
also carried out on massive, aged specimens, The dimension, Dy, Pa 
of the mosaic blocks was determined from the width of the (111) 
and (420) lines, the (420) lines being used to determine the 
lattice parameter of the a' phase, Hardness of the aged specimens jX 
was also determined. The results are reproduced graphically in 
Figs. 1 and 2, In Fig.l, Dy (10-6 cm) is plotted against ageing 
time (hours) at temperatures indicated by each curve, (The ‘size 
of the a'-phase particles in specimens aged at 600 °C was too small 
to be determined by the method employed). It will be seen that — 
with increasing time and/or temperature of ageing, the size of the s 
a' particles increases, the process being relatively slow at te : 
and 750 °C, and very fast at 900 °C, so much so that the size o 
the a' particles after 25 hours! ageing at 900 °C is too large to 


be determined by X-ray diffractia: e The lattice parameter of the 
Card 2/7 cee ; 
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S/126/61/011/005/001/015 
X-ray investigation of the Phase .., £193/E183 


a" phase at 800-900 °C was found to be practically constant, which 
indicated that the composition of this phase in this temperature 
range is also practically constant, The X-ray diffraction patterns 
obtained on Specimens aged for 100 hours at 900 °C showed side by 
side with the lines of the disordered f.,c.s, lattics of the at 
phase, the presence of weak (100), (220), (211), (221) 4 (300), | 
(310) and (321) dines, indicating the existence of a superstructure, 
The fact that long-range ordar can exist in the a! phase in a wide | 
temperatura range indicates its relatively high stability, The 
lattices parameter of the a* phase determined on massive apecimens | 
was on average 0.008 A smaller than that determined on a! particles 
extracted by electrolytic dissolution, This indicated that the ai 
particles in an aged alloy are subjected to tri-axial compression. 
in the elastic range, Fig.2 shows hardness Hy, of the aged x 
Specimens plotted against the ageing time, at temperatures indicated | 
by each curve, It will be seen that hardness 35f Specimens aged at 

600, 700 and 750 °¢ continuously increased with time, reaching after 

150 hours the value. of 223, 289 and 286 kg/mm2, respectively, Hy 

of the solution-treated alloy being 155-160 kg/mm2, The rate of 
hardening is at its maximum in the initial stages of the process, | 
Card 3/7 
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£193/E383 
AUTHORS: <A and. Gitgarts, M.IT. 
TITLE: “A study of thermal expansion of the solid solution 


matrix} and the precipitated phase in the 


5 i37h (ELHZ7A) alloy 


PERIODICAL: Fizika metallov i metaliovedeniye, v.12, noe 5; 
1961, 693 ~ 696 


TEXT: In the case of pure metals the thermal expansion 
coefficient, A ; decreases with increasing magnitude of inter- 
atomic forces and the object of the present investigation was 

to check whether the same applied to solid solutions and inter- 
mediate phases-~- To this end the t emperature-dependenc e of 2X 

of pure Ni and of both the solid-solution matrix and the 
precipitated a’-phase in solution-treated and aged alloy EI437A 
was determined. Instead of the usual dilatometric method 

X-ray aiffraction was used to determine >A ; which was calculated 
from data on the lattice parameter of the materials studied. 
Since the results of X-ray diffraction analysis of the a'-phase 
could haye been affected by the fact that particles of this phase 
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A study of thermalexpansion .-.-; E193/E383 
in the actual alloy wee subjected to compression, the lattice 7 


parameter of this phase was determined on specimens obtained by = 


electrolytic dissolution of the aged alloy EIL437A. The X-ray ; 
diffraction measurements were taken at 20, 100, 200, 300, 400 and 
500 °c. The results are reproduced in a graph, where the 
lattice-parameter increment fa; is plotted against tempera~ 
ture (°C), Curves 1-3 relating, respectively, to pure Ni, solid-~ 
solution matrix in alloy EI437A and the a’-phase. The 

calculated values of X% are given in a table. The results 
indicated that the atomic bond forces wre lower in pure Ni, 
greater in the solid-solution matrix and greater still in the 
precipitated a’-~phase. These findings were in agreement with 
previously established data (Ref. 4: GV. Kurdyumov and | 
N.T. Travina - Problemy metallovedeniya i fiziki metallov, 

1955, now 4, 402) on the characteristic temperature of these | 
materials which was 550 °¢ for Ni, 500 °c for the solid- 

solution matrix and $90 °c for the a?-phasee There are 

1. figure, 1 table and 12 Soviet-bloc references. 


ASSOCIATION: Kiyevskiy instute GVF (Kiyev Institute GVF ) 


SUBMITTED: May 3, 1961 
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AUSHORS : Arbuzov, M.Pes and Khayenko, B.V. 


“ PITLE: A study of the orientation of the low temperature 
phase carbide Fe ¢ 
Fizika metallov ji metallovedeniye, vel3, nod, 1962, 
294-299 


It is well known that when hardened carbon steel is f 


PERIODICAL: 


TEXT: 
annealed two carbides develop; 
and a carbide with a rhombic lattice, 
shown that the low temperature carbide has a tightly packed 
hexagonal lattice. While the orientation of cementite has been 
sufficiently well studied experimentally and theoretically, the 
orientation of the low temperature carbide phase has not been 
on the subject is of — 


determined experimentally. Previous work 
is work the orientation of the low 


a qualitative nature. In this 

temperature carbide has been carried out by 4 method which 
involves the construction of polar diagrams from X-ray diffraction 
These measurements were made on hardened single 


the low temperature carbide Fe,C 


cementite. It has been 


measurements. 
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i £021/E180 


|. AUTHORS 1 \ abuses M.P., and Gitgarts, MI. 


TITLE: - The problem of quantitative separation of -PnpeS? by 
the method of anodic dissolution 


PERIODICAL: can metallov i metallovedeniye, v.13, no.3, 1962, & 
13-414 


TEXT: The commercial alloy 3W437A (EI437A) of great high-- 
_temperature-strength was used in the investigation. Disc-shaped 
samples (26 mm diameter, 6 mm high) were prepared and cooled in 

‘ air after holding | at 1095 °c for 8 hours. Ageing at 6006, 700, 

' 750, 800 and 900 °C for up to 150 hours was carried out. The 
electrolyte used for the electrochemical separation of the a‘~ 
.phase ~ Niz(Al,Ti) - consisted of 1lo g ammonium sulphate, eee 
-10 g citric acid and 1200 m@f water. One of the end surfaces of 
the samples was cleaned of oxides by polishing and preliminary 
anodic dissolution to a depth of 0.8-1 mm. The samples were then | 
freed from precipitate, washed in ethyl alcohol, dried in air and | 
weighed. Anodic dissolution was carried out using a current 
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E021/E180 


-- density of 0.06 A/em@, at 0 °C for 1.5 hours. Afterwards the 
“sample and the precipitate produced were removed, washed with 
ethyl alcohol, dried in air and weighed. The quantity/of a'= 
phase was determined as a percentage of the total part of the 
sample dissolved. The quantity of &’-phase produced increased 
with increasing time. . On increasing the temperature from 600 to 
750 °C the quantity also increased, but on increasing the 
temperature further to 900 °C the quantity decreased, These 
‘results did not agree with the amount of precipitate calculated _ 
- from measurements of the lattice parameter of the solid solution. 
-. Phe results, however, are explained as follows. At 600 °C the pe he 
particles have very small dimensions and their free energy will et 
be large. Thus, during anodic dissolution, they will dissolve ay rae 
to a marked degree. With increased ageing time the quantity of eee 
particles and their size increase. At 700-750 °C there is much © ov 
fuller precipitation and the particle size reaches 100-300 R. 
With increase in ageing temperature to 800 °C and higher, the °°: 5 
particles are much larger, the rate of their dissolution a acco 
“increases but the separation is less complete. 
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Arbuzov, M.Pe,s Khayenko, B.V. 
er 
X-ray aiffraction study of the crystal structure of 


the carbide phase at aifferent stages in the tempering 


of steel 


PERIODICAL: Pizika metallov i metallovedeniye, veld, NOs 1962, 


686-692 + 1 plate 


TEXT: In spite of conside 
using X-ray and electron di 
crystal st 

not firmly 

carbide wi 

structurall 

investigations ° 

680°C on carbon steel 

yY 10 (U10) respectively. 


used, prepared by siow cooling © 
followed by quenching and cold treatment. 
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: 5/126 /62/013/005/007/031 
X-ray diffraction study ..- E111/E435 oo 
were made such that their axes coincided with the. [oo1} 
direction. Monochromatic radiation was used for the X-ray work. 
With tempering temperatures below 200°C, a Low-temperature 
carbide phase (the carbide Fe,C or e-carbide) is formed with a 
hexagonal close~packed lattice. Tempering at 200 to 400°C 

leads to the formation of two carbide phases: a. low-temperature 


hexagonal close~packed carbide and a carbide with the rhombic | 
lattice of cementite; with tempering over 4oo*C only ai 
cementite is present. No intermediate carbide. ( X -~carbide) was —~: 


detected in the steel. The results agree with those obtained 
previously by one of the authors (M.P.Arbuzov. DAN SSSR, v.75; 
no.l, 1950) by electrolytic separation of the carbide. phase from 
tempered stcel; it is evident that a phase with the rhombic 
cementite lattice was then isolated and that all the conclusions 
then drawn about changes in the state of cementite during steel 
tempering remain valid. There are l figure and 2 tables. 


ASSOCIATION: Kiyevskiy institut GVF (Kiyev Institute. GVF) 
SUBMITTED: June 17, 1961 
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. : (ath), (0H, C3 for the orientation of: ie 
‘martensite relative to austenite. Relative to austenite Fe, C is oriented 


in two ways only: Ia which has been mentioned and ° _ (0, (01), 
as : - 


i [1O0}p..¢ NT: 
. On annealing in the’ range 200 - 400 °G two carbide phases were observeds 
- low-temperature carbide and cementite. Above 400°C only cementite is .. 


observed. There are 2 figures and 11 references: 9 Soviet and 2 non= . es Mate 
Soviet. Tha veference to the sree ee teers Ge ubdlication reads as follow: =...) 
K. H. Jack, Iron and Steel. Insts J 69, 26. (1951). ee ee 
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ans, Metallurg. Soo. -AIM2, 1959, 215, 807), alloys. of Ni sub 3:Al with Cy, 
7 Mo’ and W ineluatons. were: ‘produced ‘dn electric furnaces and temperad at. 10000 for’ 
- 4:50) hours. The third component was added at the expense of either Ni or Al in ten 
"1 experiments. | Cylindrical mere amg ‘of alloys, 6 mm high and 18. mm thick, werd. ex- 
‘{-emlned by the X-ray method/ ya microstructural study, and. by measurements. of . 
od thr. hardnees,— ‘It was are that: Cr, T4, Mo and'W usually replace atots of 
‘AL: in the orystal lattice of Ni sub 3 Al, lattice constants and. phases of dach - 
; alloy were determined. The:addition of a third component at the expense of. Al: pro- 
duzes the monophase alloy (Gamma sup prime phase) with a crystal lattice of Ni su 
oe A but with a! naestereny ‘attics re The i a of Ni by one of ‘the | 
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At. temperatures up to 53000, the effectiveness of the alloying elements in re-: 
dicing @ deciwased as the value of a of the alloying elements increased, i.e., 
Ta, Zr, V, Mn, T1, ‘The nature of the change depended also on which component 
wis replaced by the alloying element, For example, a partial substitution of 
Cr for Al decreased the @ of the alloy, while substitution of Cr for Ni ine 
creased @, promoting formation of a second, NiAl~base Bephase, A partial sub- 
stitution of W or Mo for Al in Ni Al also decreased the a of the compound, In 
single-phase alloys and, probably, in alloys with a low content of the second 
pliase, the coefficient @ increased linearly as the temperature increased to 
6CO—7000 except in the 480—5500 range, where it decreased by about a 
O,4—1,0 x 10° per degree, Above 600—-700C, the temperature dependence of @ _ 
‘becomes nonlinear in all alloys except those with Ta or Zr addition, In the — 


practically the same for specimens water-quenched or furnace-cooled from 10000, ‘|: a 
Two-phase alloys behaved differently, The typical temperature dependence of 

the a of a two-phase alloy.is shown in Fig, 1 of the Enclosure, An increase. 

ir: the @ of more rapidly cooled specimens in the 850—=-950C range can be ex- > 
plained by the disordering of the B-phase, while a sharp drop in the a@ of -— ; 
quenched specimens at 4000 and a subsequent increase at 550—575C are probably 
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